Ingestion of herring leads to absorption of pristane in humans Editor-Pristane (2,6,10,14-tetramethylpentadecane) is a branched chain hydrocarbon which is thought to be derived from the phytyl moiety of chlorophyll. This compound has been associated with several biological effects. Pristane can induce plasmacytomas,l and together with some polycyclic aromatic hydrocarbons, act as promoters in the development of Blymphoid malignancies and skin tumours in animals.2 3 Intraperitoneal injections have induced arthritis in mice. 4 Pristane occurs in rather high concentrations, 1% to 3% of the body fat, in certain zooplankton and these plankton are assumed to be the primary source of the pristane found in liver oils of sharks and whales.' Pristane is also found in herring and the concentration in flesh is about 370 pg/g of wet weight. Other fish species such as cod have much lower concentrations of pristane in their flesh, most often < 1 yg/g of wet weight.6
One of us (BS) volunteered to ingest Atlantic herring as lunch at 11 00 am. Four different meals contained 125, 140, 250, and 310 g of cured herring. A reference meal was composed of chicken with potatoes, hard bread, and water.
The quantitative analysis of pristane was performed with gas chromatography equipped with a flame ionisation detector. Pristane was also identified with gas chromatography-mass spectrometry, operated in electron impact mode. The recovery of the complete clean up method was >90% for pristane and the internal standard (dodecylcyclohexane). The detection limit of the method was 300 pg.
The serum concentration of pristane increased to 20-3000 ng/g serum 2-4 hours after ingestion of herring. Pristane was not detected before and 24 hours after ingestion of herring and it was not detected after the reference meal.
This experiment showed that pristane is clearly absorbed after the ingestion of Atlantic herring.
Pristane injected intraperitoneally into mice induces seropositive arthritis in susceptible strains. This agent has been proposed as an experimental model for rheumatoid arthritis.4 Swedish fishermen eat more herring than the general population7 and it is an interesting finding that fishermen had a high prevalence of rheumatoid arthritis when this disease was investigated in 66 large occupational groups in Sweden.8 It is also interesting that pristane is absorbed after ingestion of herring and this absorption should be studied in larger groups of humans after ingestion of herring and other species of fat fish. Further work is also needed to scrutinise the possible link between pristane exposure and the occurrence of multiple myeloma and diseases affecting the joints. In the five years since the clinical study was completed, two cases of digestive tract neoplasms have come to our attention within this group of employees and an additional digestive neoplasm was reported in a technician who performed analyses in support of the production operation including testing by pyrolytic methods. The two cases in the earlier study group had the highest observed 2,3,7, 8-tetrabromodibenzo-p-dioxin (2, 3, 7, concentrations in blood lipids among the 42 persons surveyed.
Case 1 was diagnosed to have squamous cell carcinoma of the oesophagus in January 1994 at the age of 57 and died nine months later. This person worked as an extruder operator throughout the period when PBDEs were used in the extruding operations (DOE data) and the records of A-bomb survivors that are the mainstay of radiation safety regulations in this country and elsewhere (Abomb data). Also, analyses of the Hanford data have shown that for one variable of the relative risk model-that is, the one which measures the effect that the age when exposed has on the subsequent cancer risk, which should have a constant value whatever the source of the radiation-there is incompatibility not only between A-bomb data and DOE data but also between Hanford and Oak Ridge data and between Hanford data for different exposure periods.
What is evidently exasperating O'Donnell is not the number of times that Hanford data have been analysed (which is far fewer than the number of analyses on the A-bomb data) but the number of independent variables in the Kneale and Stewart relative risk model. Correct assessment of these variables is essential for future tests of important hypotheses, such as whether young people are more or less sensitive to cancer effects of radiation than old people, and whether Abomb survivors apart from their radiation dose are or are not representive human beings. So it is clearly important not to stint on the time spent recognising false elements in DOE and A-bomb data.
Finally, we have a special reason for making this point, as we hope shortly to publish a paper which shows that the A-bomb survivors who most closely resembled the nonsurvivors-that is, the survivors who had multiple acute injuries, such The authors' statement that; "The factory closed in 1970 and has since been demolished," is incomplete. After Cape quit, it was occupied by another manufacturer for several more years, in a not entirely decontaminated state.
In the discussion section we are informed that between 2000 and 3000 people worked at the factory, although the material and methods section is not explicit on this point. One may assume that the authors did not have access to the nominal roll of employees. Otherwise they would surely have used the Registrar General's facilities for tracing and flagging the total population. No researcher should be faulted when making the best of limited data, provided the necessary caveats are presented prominently.
In their calculations, the authors gave an average incidence of tumour in Calderdale over the period 1966-94 as "12-5/million persons/year". This figure results from the dilution by the overwhelming non-exposed population. When the factory population is studied separately, the rate works out not surprisingly as between 524 and 786 cases of mesothelioma per million person-years depending on which extreme estimate of factory population is taken. For the nonexposed, the rate works out as 3-2 million person years, which is a higher rate than one would like to see in such a group.
The authors state that there were no neighbourhood cases of asbestos related disease. Yet of the 17 cases of malignant mesothelioma reported in the population not exposed to asbestos, eight had Authors' reply-Greenberg's repeated concern that parts of our article might be misread is touching but likely to underestimate the perceptiveness of your readers. It is difficult to imagine how the factual statement that Acre Mill was "commandeered by the Home Office in 1939" could be construed as a "plea in mitigation for the heavy harvest of asbestos disease". Likewise his concern that our observations about working conditions might be misread to "imply that conditions in the latter days were acceptable". We wrote this article not with the purpose of apportioning blame but to set the medical scientific record straight about the number of cases of mesothelioma found in 
